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1-7 



Taj ¥r'<zfflm<OcbZ>X$&Xl$te< . — «li«)e«7kiPSr^-f 

xm. m&ztti-) . 



r&j [si— /<-r >■ h y r 5 y — xtfc 



16. 01. 01 



23.01,01 



B*ia»ffFJr (I SA/J P) 
85 1 0 0 - 8 9 1 5 



4 B 



9 3 4 9 



tin 7 S#-§- 03-3581-1 101 ftU 3 4 4 8 



tMPCT/1 SA/2 1 0 (£5 2 v?) (1 9 9 8¥7^) 



• 
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-S-trVA DNA A<#SLXfcy. ttfifi«*;i*t*>fl>yy A DNA (DUIL (=H 

NEW y-x-r ajumxi/x. r^(DL<^«tglSj ) « LfctfoT, Ctlb©M6I 

WW K*-r>£f* SH2. SH3» PH. PTB -f >fc»tt Lfc«aR--SaJl«SflFffl^ 

40 75yg^gfrt>£y, SH3 K^-<>ilBM«{c^piJ>iJ^^<j:T5yiME5iJ(=»* 
tSZt *LTU3(H. I. Chen and M. Sudol. (1995) Proc. Natl. Sci. 92, 7819- 
7823) 0 WW hV-f >t-€-0)«J**>K35<«*Lfc*.fl)© X af£Aft#f®fSj|L £ftt*ifi(2 
SH3 <h^&&C<b#¥lJBJ!LTl , *-S(M. J. Macias et aL (1996) Nature, 382, 646-649). ffe 
©^P-r--r> i E^— 7tHflW=affla#»aS(P. Bork and M. Sudol (1994) TIBS, 19, 531- 
533). 1t^fsjl^lC^-^^-^MaS(H. I. Chen and M. Sudol. (1995) Proc. Natl.Sci.92, 
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7819-7823). ^S^g^O^tf^V-^Q^ >'J **— tf(0. Staub et al. (1996) EMBO 
J. 15, 2371-2380). $£¥i£t£lb^f (P. Bork and M. Sudol (1994) TIBS.19, 531-533J& 

10 

(1) mmm^ 1 <dt s y g£i£$»i£#t,\ mst ■ mw&Mz t h&saffo 

(2) iiiji5£0jj(i)a>§fift£=i- K U K5»»* 2 oizmmmztttf') u^"^ K Q 

15 (3) E9>JS# 2 (Di&SE W »b t£ & HiJlE#gB£(2)(7>;K 'J * ? U^"^ Ko 
20 (5) irnfEf§B^2)£f-!*(3)C^^ 

(6) mffi3BW(5)(DJB3R'<^^-l=«k-6»We!ft(*-efcoT. iiiIfe#W)<at h^aa^ 

25 

(7) B5iB^(i)rot ht^es(c5rr^>fex(*o 
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3EW(l)<D«aR$Y>tfl-PBilR'P DNA £*3l3-t*T£*2F-l**ia*l=l*. C<D#gBJ3(2) 

15 mt*<ttl>. RNA tK'J^7— bf^P^E— * — t LTI*. T7\ T3. SP6 <Ct*4<«*T? 

C+L^iORNATK'jy^— tf^P^E— 5— ^fcK**— <h LTI±. pKAL pCDM8. 
P T3/T7 18s pT7/3 19. pBluescript II # £tfim7pT*& & 0 

20 tp-etimsmttW^ ^P^E— , 'JjKV— Af££-fiM4, DNA ^P— — >^-*SP& * 

fc»JWg«(* (3EH(6)) *J**-T4x(*. CCOtK'J*^ K#p — KLT«.*-6MR£« 

£ttrt-e*«££-rsz£*<-u#$ 0 cam ffK©H8«w«a>inai=Biitea K>t#jh3 k 

Hf-e«B?r*CtlcJ:oTCfl)^'JX^ K*<a--K-r<6MRas#a>»£lM»*-.&c:i: 
*Tf**o *HMffl»^^ — t LTIi, pUC 55, pBluescript II. pET 3BK$/*tA, 
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pGEX mi s s^=r Afc fc'iMSfcPT?* €>o 

*w(i)©aait*jiaiBii&rtTf«-r«»c:fc^**o ni^^-^tit p kak 

pCDMS. P SVK3. pMSG. pSVU pBK-CMV. pBK-RSV. EBV P RS, 
pYES2 *£*WC**. PIND/V5-His. pFLAG-CMV-2. pEGFP-NU pEGFP- 

Clfc£*£OT***-fcLTJfllvW*. His**. FLAG$?\ GFP L 

fci^asRt LTfgast^ct EmsiBat LTIi. -y-;uwnifiBBS COS7. ^ 

U>^*JUV^^ 'JtfV-A&* DEAE fJrX^>2Sa^a^L^ 

a*M3ttJWic«fc*a3. ««w8«a^ mm. »d#mu is 

*;wml sds-page. p^k 2^7*- **** 

(gst) j ¥»aea*Mi (gfp) tom^aaittci:**^*^**- 
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*W(2)fc«fctf(3)©jK'J*£ua-^K (cDNA) It. mz-ltt: MfflflSfi* cDNA ^-T^'J 
-^b^D->jbt5Ct^#§ 0 cDNA (it hfffiBS^bttfcbL^^°'J(A) + RNAN^«S 

cDNAli. HOl-Berg;£ (Okayama, H. and Berg, P., (1982) Mol. Cell Biol. 
5 2, 161-170) s Gubler- Hoffman & (Gubler, U. and Hoffinan, (1983) J. Gene 25, 
263-269) ^irL^^^^^fflLxT^fiJtL-Ctefct^ P->£&i£ffjlC*l|3*: 
thlZit. mmmiZhfftz^^tji^r^-ytfXfm (Kato, S. et al.(1994) Gene, 150, 243- 

250) ^mi^z.ttm^Li\ 

E3>J» 3 <D^SiBWt>*-S7K'J5?^ I^-^ Kli* 2669bp ^tH^i^XSS.^ 
#U 2115bp (D^ - Zfl/ 1 ) — f-f Isffyis — J*. (ORF) £*TLTl*fa, C<7> ORF it. 704 
75/i»aW»b<t*IfiIl*3- KLTL^fco %H(3)<DtK'J3C? I,*?- Kit, CO ORF * 
ltfiW£2115bp(Dtt«B*>J (EJIJW2)' frfcfcoTl^o 3CTJ(2)*fcI4(3)fl!> cDNA 

15 m^iM^*iaii&nT?ii^$i*-££. $u sokDa a>sejtj&q»e>*i*: 0 com&mt RNA 

■So 

*«(i)©»a»*,. t'tottifetiSBSiLTt^©-^ e*um- 2 fc-g>ui*E*uw 3 icte 

t MHMS**S>f«*Lfct: h cDNA «J— ->^*-T-5Ci:(cj:y, JS9J(2)£ 

©t'Ja7>7 Utf 7-i LX. IfilttSJC (PGR) ;££ffli^T. g 

tt cDNA ^B-fig-T €» CttTJtSo 

25 

HW:t Hfi?lilft»:j:« JI!4«JKi;B»b*iS. ftoTEWW 2 &-61M4E 
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^ftSW^fflM? 1 !^^ DNA Br* (lObp ULt) t«*t*» *fc» •fe>X«fc«klP7> 

^•fei/TJb&^ftS dna KrK*,ca>iB»::l*L^<. z^x^cd dna BrKliaeWBrffl©?' 

10 3B9i(4)l** E5>HHI 3 *fcli-t(D-aiiWfflE5>l^ bfc6*°'J *1 Is** Ktf* h U >i?x > 
l>4ftftT1?/W^ l jy'f><t4t h^V A DNA KfrT?fcS. ^MJ>vi>h 
(stringent) fcfcttfcl*. 1E5»J§^- 3 ©ttSEWSfcli-ta-ffiMfflBM (30bp ULh) 
jSSTK'J^^U^Kfc* §£fet*&3fc<DVVA DNA fc©iEIRW^^W1fefc1**W*£^*pr 
ttfc"r-5ftftT?ft«o xh'J>yi>hftW4. W»«t *W7 5 K) . 

v- (stringency) ttJtttTTSo * HJ > h NaCl ft 750 

mMJJlTfc«fe^X>|t=^h»J^A*?|75 mMJSlT. * «J L < I* Nad ft 500 mM 
fc£tK7X>g£Z^ h 'J ^7 Aft 50 mM isn\ L < I* NaCl ft 250 mM filTfe*^ 

20 X >g§=^- K ' J «t> Aft 25 mM 121T T**5o X h'J >^x> h«fttt£«KXftf*. *^A7 S K 
ft 35%J2Lt* L < lift 50%13Lh-Cfc*. X HJ >vx > hfcSSSHtl*. ft 30°C1U 

±. *y»*L<l*ft3riCJSLh. «t,»*L<l*ft42 , t:iSLtTf**c LTl*. 
/W^'jy-r4f—>a>B*M. Jfctffl SDS) <DjgJg. fc\fclWMr'JT-DNA©?f5 

25 /w^g^^-v3>^ro^t^^xhu>vx>i>-icf^-r^o 
cot. h 'J >vx >«>-i**icrr<6o jfc»©fctf><o* h 'J > hfc*MH«M*» »* l 

< I* NaCl ft 30 mM JSTFfc «fc ? X >i£=^- K 'J * Aft 3 mM 1SIT. L < I* NaCl ft 
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15 mM laTfccfctf^xi/ggH:*- h 'J ^A3S 1.5 mM &.TT*&£ 0 %t&(Dtz&b(D7. h 'J >v?x > 
HfcSg^W*. ifa 25°CKJLt, J:yS?*L<li$t] 42°CUUi, fit#£ L < l±£j 68°C12Lt-l?fc 

fgBji(i)(DMaff(D in vivo mmzmm-t swim* >)—->7't&tz&><Dttmk l 

10 T^fflTfe€)c 

\Z&^Tftm-f&Z\ttfT"£& (0iJx_l£\ 7-313187 -^fgCDfgBJJ) „ ii^i: LTIi. 

-t?+Mr. -r? MJfci:*<ffll*t»4v&. ft£L/c»^CDl!m*^f£BSL 

^ <✓ <7 a —)-)\,m*$:i&±?Z> d i: £o 

20 

liZtLt>(D0iJIC|51^$tL§t(DT-li^L\ DNA Om&iliZMT 

WtMEH&lt-* ("Molecular Cloning. A Laboratory Manual", Cold Spring Harbor 
25 Laboratory, 1989)(Cttofco *M^mi3cfct>*M^fi(|i^[*^(cSHilc©Sl^^li^;"S)ttt 

cDNA ^-filtliXiR (Kato, S. etal.(1994) Gene, 150, 243-250) izft-otzo 
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(i) cDNA^P— —1/? 

t cDNA 7>T <j - (WO97/03190 ISSE) * t>»iRLfc cDNA * D - XD* 

a8ttt££9J%£G>fSS. ^□->HP03494 *»fc o C^D-Xt 291bp CD 5?tmR 
mm. 2115bpCDORF\ 263bpro3gNBfflW«i^to/j:*^$#LT^fc 06*1*9 3) o 
ORF (i 704 7Sy t> Jt£ 3 - K L T I 

^fai4^^t-^)BEftlMe^[i/«i:^o^ 0 CCO cDNA M&mZPtem^X GenBank £ 

A1758365) i&mLtztt* 8Mtzwji<DT*zo>3e9i<Dm&KtmcataK&z3- klti* 

^-^EaWS^frofct;^ £ i ic^Lfcckafc, 43 #S*n£> 78 «ggn?0ffil« 
WWh^Oti^LTl^ 49#g«h72§e(7)h-'j^K^r>. 75#gCD^ 



15 



Si 









fiHHBU 




HP03494 




Npw38 


20 


YapHuman 




Yap_Chick-1 




Yap_Mouse-1 




Ned4_Mouse-1 




Ned4_Hunan-1 


25 


Ned4Jlouse-2 




Ned4_Hunan-2 




Dmd_Human 




Dmd_Mouse 




FE65_Rat 




Msbl /Hunan 




IQGAJuman 




FBP11-1_Mouse 




FBP11-2 Mouse 



-G — YY-N- 



43 
46 
171 
169 
156 
40 
218 
196 
375 
3055 
3048 
42 
249 
679 
1 

36 



— W— P— 

ELVHAGlftEKCWSRRENRPY^ 
EGLPPSWYKVFDPSCGU^YYWN^ 
VPLPAGWEMAKTSS. GQRYFLNH I DQTT7Y/QDPRKAMLS 
VPLPPGWEMAKTPS. GQRYFLNH I DQTTTWQDPRKAM_S 
VPLPAGWEMAKTSS. GQRYFLNHNDQTT7TODPRKAMLS 
SPLPPGWEERGDVL. GRTYYVNHESRRTOWKRPSPDDDL 
SPLPPGWEERQDIL GRTYYVNHESRRTOWKRPTPODNL 
SGLPPGWEEKQDDR. GRSYYVDHNSKTTTV/SKPTMQDDP 
SGLPPGWEEKQDER. GRSYYVDHNSRTTTWTKPTVQATV 
TSVQGPWERAISPN. KVPYY I NHETQTTCWD WKMTELY 
TSVQGPWERAISPN. KVPYY I NHETQTTCWDHPKMTELY 
SDLPAGWRRVODTS. GTYYWH I . PTGTTOWEPPGRASPS 
IVLPPNWKTARDPE GK I YYYHV I TRQTGWDPPTWESPG 
GDr^SKWVKHWVKG. GYYYYHNLETQEGGWDEPPNFVON 

WTEHKSPD. GRTYYYNTETKQSTWEKPDDLKTP 

LLSKCPWKTYKSDS. GKPYYYNSQTKESRWAKP 



BAA76400 

P46S37 

P46936 

P46938 

P46935 

P46934 

P46935 

P46934 

PI 1532 

P11531 

P46933 

P46940 
U40747 
U40747 
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(ii) J— *f h 

t h=&MSl7tf' J(A)*RNA ^^□•yhLtfcS Multi tissue Northern Blot (Clontech fct 
W £ mRNA V-X<t LtfflL^o Zfn-Jt LT, 5S£g HP03494 cDNA CD EcoRI- 
Notl Hrrt"^. 7>^A^7'f7-7 / < l J>^-y h (Pharmacia *±1S) (Cj: y jft^H^^l/ 

h3Hu:^ot, '£>i@L ffia^ bssl flifi. urn vhl -rung, jbnl mm. mtm. 
c: cDge w */ vt? x^— 1° >y & & (D-v fe & z t t>^m $ *tfc= 
10 (iii) nmnz&z,m&m'&m. 

ZOSgBJjtDJK'J^U^K (cDNA) ^WtS^XS K^?— Sffi^t, T N T ^-y-^ 

PS] ^^->^ADU ^IM^vtT^Vl ^T'7^;Hfco LvTftOJSJEt 

Mctfjgtf^n h3-JUC^oTff*ofco h*2^g^ T N T ^^m^StSLS$ 

15 12.5/iK HflriS (4r-v McftM) 0.5 M U 75y§£g^;& 

2^U PS] (7-7— >A»Att) 2*/l (0.35MBq/,yl) . T7RNA tf'Jt^—g 
0.5/u U RNasin 20U Z^tlUm. 25 n\ <D5.m.&tpT: 30°CX° 90 ftm&fc£-&t- 0 3 
jullCSDS-9->3?'J>^/\-y^T- (125mM h >J XttiftlSftL pH 6.8. 120mM 2-* 
M^hi^y- JU, 2% SDS 'M'M. 0.025%^ f n z E^xy — ;u^ju— . 20%^'J-tro— 
20 ;U) 2a«1 ^JJDil* 95°C3^taS&&SL/cf£, SDS-/tf' J 7? UJU75 K^MBftiiMtol^ 

ORF fr£>^Hg£*lS^S 80,618 <h 1513:111 C 80kDa <DgSfRMl££fiELfco 

(iv) -xum^z gst MnW:&n<Dmm 

25 EcoRI s2It£g|5{ji£ tttia Lt-ffi§Rmih=l K>fr»b«i£<5> 26 mer (D-fe >X^-TV— OEM 
#^ 4) £ Sail Slt8Ma$mQL*:<»Jha K>£T?££fc 26 mer C7)7>^-tz>X^Y^ 
- 5) £JSl\ pHP03494 £fSMtLT PCR UflMffiBtt&aMLfe. PCR 

EcoRI T?}|HbU PGEX-5X-1 (Pharmacia ttS)© EcoRI fflttl=|f ALfco ISIE^ 
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£StBL7=fc, ^ttrnm BL21 OBM^^^tzo LB i^tfe*-*? 37°C-e5B#FiUig^U 
IPTG JMIg^ 0.4 mM lzti&& vlztia*.* £ 37°C-C 2.5 B#Ftfji£#Lfco Sf*£iS 
iCMCcfcyaHU itft?^ (50 mM Tris-HCl (pH7.5) , ImM EDTA-1% Triton X- 100 , 
0.2% SDS, 0.2 mM PMSF) ICjgfrU — Jt-80 o CT*;$$£$1±ii!^£-t»-7-&, 

5 frofco 1000 x g T 30 #iS/i>U ±miz7 z?t a— x 4B £Ja;u 4°ct? i 

^^a^-hLfco tf— X*+5J3t»Lfcft. j§tb;"t;"S (10 mM Tris-50 mM <?J\, 

vm^m&m^mihLtz a ^-angm* n^mm no kDa <d gst-hpo3494 m& 
10 (v) tmrtm 

±iZ<D®&m&S$tiif%k LXM^lz^mz^ y ftflE^fiL^fitiflL**»fco taring 

40%«nHB?afciBii»* gst 77^ =. -t-*— a^Aicty gst tftffc^B&i^o jsaysa 

GST-HP03494 (D^M±=y AIC«fc yfltfiLfa, 

15 (vi) OiX^^P'Vh 

t ^P-9-;U3--7<0BS<* HT-1080 <D;£fl?83£ SDS-PAGE |C«fc y#fltL. PVDF ffi 

^O-yUfct, 5%X*A5JU^£#t?0.05% Tween20-PBS (TPBS) T* 1 BSMSfiT?^ 
P -y^l/^U ffif*£ TPBS T? 10000 femWLtziiCDt 1 B*|HJ-f >+a.K— h Ltz„ TPBS 
■C 3 IsJjfeif U $ t>IC TPBS T? 10000 fS#$? Lt-S^^+h t*^;U/t-^F^^— -tf^ltA'^fJlO 

20 IgG t 1 B#^-T >^r3.^— h L7c 0 TPBS T? 4 [°]Sfc;$ U ECL I^ISI (Amersham *± 

SO !Cj:y^3fe$1±TSiaiL7c<tC5s ^T-M 80kDa <Dis<?-)-)l,tfmhtozo CO^Mli 

(vii) GFPHb^-Mfiga)^ 
25 EcoRI ^IHgi5fa$^JPL7r§fllR^3 K>fr 26 mer <£>-£ ^ V— (IE$»J 

M4) i: Sal I^SMj*££tt})QL.^lt=] K>£T£#t: 26 mer <DT >5Hz >X ^7 -f 
V— (SE^iJM- 5) pHP03494 ^fi|Mi:LT PCR lc£ y gSsR^SJge^ti"|g Lfco 

PCR m$ EcoRI. Sal I TfJWtU GFP 14^fiffS§^'<^$-pEGFP-C2(Clontech 
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tt»)<D EcoRI »fil^XLfc. *M5iJ*SBBLfcfifc, »?>*lfc pEGFP-C2-HP03494 £ 
■j7K7i^*>3>ai=<ky HeLa SBflSJc K 7^X7i^ h Lfco Sjia»ll:J:ijnRLt: 

p egfp-c2 ^h7>x7i^7 k Ltzmmx'it. m&£mzitittfigiz>ti&<Diz3tL % 

PEGFP-C2-HP03494 T:im<DMzmm<M.Z>tltZo CCD$SHfr£> HP03494 imiZfflEt 
ST- fe -5 ^ <t $ tifco 

(viii) RNATK'J^^-if IIC^aasK>-r>(CTD)i:(D^ 

BamHI S2ISg|Je£^inLfcgfllR^$S3 K> 33 mer OMz >X -f "7— (E 

^ 6) £ EcoRI ^ISBti^M-JJOL^^Jhzi K>*T?££tr 33 mer (7)7 >^-tr >X 3/^ 
"<"*'— (EMM- 7) P HP03494 £$j£S±: LT PCR lc<fc y WW K>-T K 

T&mimm&mVELtzo PCR BamHI. EcoRI TffcKtU pGEX-5X-l(Pharmacia 

ttfgJCD BamHI-EcoRI SBtilCjiA L*: 0 C;h.£(iv)<t R|f*(C LT^iSrttf§l$t, GST 
<t HP03494 CD WW hVOCDIfe^gaS GST-HP03494WW SDS-PAGE 
WKLfcft, PVDFflllCf^U ^^^ULfcGST-CTD^I*, t5tttli^lC«fc y 'J >|g 
<bLfc 32 P-GST-pCTD (U>§§<bt*0 (Hirose, Y and Manley, J. L. (1998) Nature, 395, 
93-96)<h-f KU ^T— O^lX^^^Kaelin, Jr.et al., (1992) CeU, 70, 351- 

364)(C cfc y Lfco HP03494 CD WW K * -< >J* 'J >BHfc $*tfc CTD t& t -)3&< HS^f 

K (t h cDNA $5&.Zf-fS A DNA Bt#) % fc\fct>*ZCDfc HMSJH 

Mt$s^-r^<g^^b^^x>7 %rLi^m<Dtmi%fflm<Dmmz 
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i. mmm^ 1 (DysygtiBsij^i:. mat • mmztitzt h&s&K. 

3. IB*IJ#^ 2 (75i£*IB$l] & tZ %>m?&$. 3 (DTK V * £ Ko 
10 SHtTT?/ N-f ^ 'J *V X-T -5 1 h^VA DNA Brfro 

15 6. Brawls©*^**— ic**»itKai(*i?ftoT» ss^igi ©t httaaR*M 
L?€>»maftHBiao 

7. »3}Wi ©fc h«SMU:*frSfiH*o 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

<120> Human nuc I eoprote ins having WW domain and polynucleotides encoding 

the proteins 
<130> 00-F-061PCT 
<140> 
<141> 

<150> JP1 1-332572 
<1 51 > 1999-11-24 
<160> 7 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 704 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ala Asn Glu Asn His Gly Ser Pro Arg Glu Glu Ala Ser Leu Leu 

15 10 15 

Ser His Ser Pro Gly Thr Ser Asn Gin Ser Gin Pro Cys Ser Pro Lys 

20 25 30 

Pro Me Arg Leu Val Gin Asp Leu Pro Glu Glu Leu Val His Ala Gly 

35 40 45 

Trp Glu Lys Cys Trp Ser Arg Arg Glu Asn Arg Pro Tyr Tyr Phe Asn 

50 55 60 

Arg Phe Thr Asn Gin Ser Leu Trp Glu Met Pro Val Leu Gly Gin His 
65 70 75 80 

Asp Val I le Ser Asp Pro L u Gly Leu Asn Ala Thr Pro Leu Pro Gin 
85 90 95 
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Asp S r Ser Leu Va I Glu Thr Pro Pro Ala Glu Asn Lys Pro Arg Lys 

100 105 110 

Arg Gin Leu Ser Glu Glu Gin Pro Ser Gly Asn Gly Va I Lys Lys Pro 
115 120 125 

5 Lys lie Glu Me Pro Va I Thr Pro Thr Gly Gin Ser Va I Pro Ser Ser 
130 135 140 

Pro Ser Me Pro Gly Thr Pro Thr Leu Lys Met Trp Gly Thr Ser Pro 
145 150 155 160 

Glu Asp Lys Gin Gin Ala Ala Leu Leu Arg Pro Thr Glu Va I Tyr Trp 
10 165 170 175 

Asp Leu Asp Me Gin Thr Asn Ala Va I Me Lys His Arg Gly Pro Ser 

180 185 190 

Glu Val Leu Pro Pro His Pro Glu Va I Glu Leu Leu Arg Ser Gin Leu 
195 200 205 

15 Me Leu Lys Leu Arg Gin His Tyr Arg Glu Leu Cys Gin Gin Arg Glu 
210 215 220 

Gly I le Glu Pro Pro Arg Glu Ser Phe Asn Arg Trp Met Leu Glu Arg 
225 230 235 240 

Lys Val Val Asp Lys Gly Ser Asp Pro Leu Leu Pro Ser Asn Cys Glu 
20 245 250 255 

Pro Val Val Ser Pro Ser Met Phe Arg Glu Me Met Asn Asp Me Pro 

260 265 270 

Me Arg Leu Ser Arg lie Lys Phe Arg Glu Glu Ala Lys Arg Leu Leu 
275 280 285 

25 Phe Lys Tyr Ala Glu Ala Ala Arg Arg Leu I le Glu Ser Arg Ser Ala 
290 295 300 

Ser Pro Asp Ser Arg Lys Val Val Lys Trp Asn Val Glu Asp Thr Phe 
305 310 315 320 
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Ser Trp Leu Arg Lys Asp His Ser Ala Ser Lys Glu Asp Tyr Met Asp 

325 330 335 

Arg Leu Glu His Leu Arg Arg Gin Cys Gly Pro His Va I Ser Ala Ala 

340 345 350 

Ala Lys Asp Ser Va I Glu Gly Me Cys Ser Lys lie Tyr His lie Ser 

355 360 365 

Leu Glu Tyr Val Lys Arg I le Arg Glu Lys His Leu Ala Me Leu Lys 

370 ; ' 375 380 

Glu Asn Asn Me Ser Glu Glu Val Glu Ala Pro Glu Val Glu Pro Arg 
385 390 395 400 

Leu Val Tyr Cys Tyr Pro Val Arg Leu Ala Val Ser Ala Pro Pro Met 

405 410 415 

Pro Ser Val Glu Met His Met Glu Asn Asn Val Val Cys I le Arg Tyr 

420 425 430 

Lys Gly Glu Met Val Lys Val Ser Arg Asn Tyr Phe Ser Lys Leu Trp 

435 440 445 

Leu Leu Tyr Arg Tyr Ser Cys I le Asp Asp Ser Ala Phe Glu Arg Phe 

450 455 460 

Leu Pro Arg Val Trp Cys Leu Leu Arg Arg Tyr Gin Met Met Phe Gly 
465 470 475 480 

Val Gly Leu Tyr Glu Gly Thr Gly Leu Gin Gly Ser Leu Pro Val His 

485 490 495 

Val Phe Glu Ala Leu His Arg Leu Phe Gly Val Ser Phe Giu Cys Phe 

500 505 510 

Ala Ser Pro Leu Asn Cys Tyr Phe Arg Gin Tyr Cys Ser Ala Phe Pro 

515 520 525 

Asp Thr Asp Giy Tyr Phe Gly Ser Arg Gly Pro Cys Leu Asp Phe Ala 
530 535 540 
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Pro Leu Ser Gly Ser Ph Glu Ala Asn Pro Pro Phe Cys Glu Glu Leu 
545 550 555 560 

Met Asp Ala Met Va I Ser His Phe Glu Arg Leu Leu Glu Ser Ser Pro 
565 570 575 

5 Glu Pro Leu Ser Phe II e Va I Phe Me Pro Glu Trp Arg Glu Pro Pro 
580 585 590 

Thr Pro Ala Leu Thr Arg Met Glu Gin Ser Arg Phe Lys Arg His Gin 

595 600 605 

Leu Me Leu Pro Ala Phe Glu His Glu Tyr Arg Ser Gly Ser Gin His 
10 610 615 620 

Me Cys Lys Lys Glu Glu Met His Tyr Lys Ala Val His Asn Thr Ala 
625 630 635 640 

Val Leu Phe Leu Gin Asn Asp Pro Gly Phe Ala Lys Trp Ala Pro Thr 
645 650 655 

15 Pro Glu Arg Leu Gin Glu Leu Ser Ala Ala Tyr Arg Gin Ser Gly Arg 
660 665 670 

Ser His Ser Ser Gly Ser Ser Ser Ser Ser Ser Ser Glu Ala Lys Asp 

675 680 685 

Arg Asp Ser Gly Arg Glu Gin Gly Pro Ser Arg Glu Pro His Pro Thr 
20 690 695 700 

<210> 2 
<211> 2112 
<212> DNA 

<213> Homo sapiens 
25 <400> 2 

atggccaatg agaatcacgg cagcccccgg gaggaagcgt ccctgctgag tcactcccca 60 
ggtacctcca atcagagcca gccctgttct ccaaagccaa tccgcctggt tcaggacctc 120 
ccagaggagc tggtgcatgc aggctgggag aagtgctgga gccggaggga gaatcgtccc 180 
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tactacttca accgattcac caaccagtcc ctgtgggaga tgcccgtgct ggggcagcac 240 
gatgtgattt cggacccttt ggggctgaat gcgaccccac tgccccaaga ctcaagcttg 300 
gtggaaactc ccccggctga gaacaagccc agaaagcggc agctctcgga agagcagcca 360 
agcggcaatg gtgtgaagaa gcccaagatt gaaatcccag tgacacccac aggccagtcg 420 
gtgcccagct cccccagtat cccaggaacc ccaacgctga agatgtgggg tacgtcccct 480 
gaagataaac agcaggcagc tctcctacga cccactgagg tctactggga cctggacatc 540 
cagaccaatg ctgtcatcaa gcaccggggg ccttcagagg tgctgccccc gcatcccgaa 600 
gtggaactgc tccgctctca gctcatcctg aagcttcggc agcactatcg ggagctgtgc 660 
cagcagcgag agggcattga gcctccacgg gagtctttca accgctggat gctggagcgc 720 
aaggtggtag acaaaggatc tgaccccctg ttgcccagca actgtgaacc agtcgtgtca 780 
ccttccatgt ttcgtgaaat catgaacgac attcctatca ggttatcccg aatcaagttc 840 
cgggaggaag ccaagcgcct gctctttaaa tatgcggagg ccgccaggcg gctcatcgag 900 
tccaggagtg catcccctga cagtaggaag gtggtcaaat ggaatgtgga agacaccttt 960 
agctggcttc ggaaggacca ctcagcctcc aaggaggact acatggatcg cctggagcat 1020 
ctgcggaggc agtgtggccc ccacgtctcg gccgcagcca aggactccgt ggaaggcatc 1080 
tgcagtaaga tctaccacat ctccctggag tacgtcaaac ggatccgaga gaagcacctt 1140 
gccatcctca aggaaaacaa catctcagag gaggtggagg cccctgaggt ggagccccgc 1200 
ctagtgtact gctacccagt ccggctggct gtgtctgcac cgcccatgcc cagcgtggag 1260 
atgcacatgg agaacaacgt ggtctgcatc cggtataagg gagagatggt caaggtcagc 1320 
cgcaactact tcagcaagct gtggctcctt taccgctaca gctgcattga tgactctgcc 1380 
tttgagaggt tcctgccccg ggtctggtgt cttctccgac ggtaccagat gatgttcggc 1440 
gtgggcctct acgaggggac tggcctgcag ggatcgctgc ctgtgcatgt ctttgaggcc 1500 
ctccaccgac tctttggcgt cagcttcgag tgcttcgcct cacccctcaa ctgctacttc 1560 
cgccagtact gttctgcctt ccccgacaca gacggctact ttggctcccg cgggccctgc 1620 
ctagactttg ctccactgag tggttcattt gaggccaacc ctcccttctg cgaggagctc 1680 
atggatgcca tggtctctca ctttgagaga ctgcttgaga gctcaccgga gcccctgtcc 1740 
ttcatcgtgt tcatccctga gtggcgggaa cccccaacac cagcgctcac ccgcatggag 1800 
cagagccgct tcaaacgcca ccagttgatc ctgcctgcct ttgagcatga gtaccgcagt 1860 
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ggctcccagc acatctgcaa gaaggaggaa atgcactaca aggccgtcca caacacggct 1920 
gtgctcttcc tacagaacga ccctggcttt gccaagtggg cgccgacgcc tgaacggctg 1980 
caggagctga gtgctgccta ccggcagtca ggccgcagcc acagctctgg ttcttcctca 2040 
tcgtcctcct cggaggccaa ggaccgggac tcgggccgtg agcagggtcc tagccgcgag 2100 
cctcacccca ct 2112 
<210> 3 

<211> 2669 V;i 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (292) . . (2406) 
<400> 3 

acacaagatg gcggcagcgg cgctggggag ggcgaggcgg aggcggcaaa acgggcggtc 60 
gagcagaacg tgtagccgcg tcccctccag tccgctccgg gcagctgctg atgcaaggaa 120 
tcccctgggc tcccgtccac tccactgctg accagcccat tcgcctgtgc tgagtcttcc 180 
tgcaggcctt tccttgcctc tgtgggaccc tgtgggggtc catccggctg gagaagaaaa 240 
gcctctcatg ctaacgttgc agaccccaga gggtcctgtg tgggtgtgga g atg gcc 297 

Met At a 
1 

aat gag aat cac ggc age ccc egg gag gaa gcg tec ctg ctg agt cac 345 
Asn Glu Asn His Gly Ser Pro Arg Glu Glu Ala Ser Leu Leu Ser His 

5 10 15 

tec cca ggt ace tec aat cag age cag ccc tgt tct cca aag cca ate 393 
Ser Pro Gly Thr Ser Asn Gin Ser Gin Pro Cys Ser Pro Lys Pro I le 

20 25 30 

cgc ctg gtt cag gac etc cca gag gag ctg gtg cat gca ggc tgg gag 441 
Arg Leu Val Gin Asp Leu Pro Glu Glu Leu Val His Ala Gly Trp Glu 
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35 40 45 50 

aag tgc tgg age egg agg gag aat cgt ccc tac tac ttc aac cga ttc 489 
Lys Gys Trp Ser Arg Arg Glu Asn Arg Pro Tyr Tyr Phe Asn Arg Phe 

55 60 65 

acc aac cag^tcc ctg tgg gag atg ccc gtg ctg ggg cag cac gat gtg 537 
Thr Asn Gin Ser Leu Trp Glu Met Pro Va I Leu Gly Gin His Asp Va I 

70 75 80 

att teg gac cct ttg ggg ctg aat gcg acc cca ctg ccc caa gac tea 585 
I le Ser Asp Pro Leu Gly Leu Asn Ala Thr Pro Leu Pro Gin Asp Ser 

85 90 95 

age ttg gtg gaa act ccc ccg get gag aac aag ccc aga aag egg cag 633 
Ser Leu Va I Glu Thr Pro Pro Ala Glu Asn Lys Pro Arg Lys Arg Gin 

100 105 HO 

etc teg gaa gag cag cca age ggc aat ggt gtg aag aag ccc aag att 681 
Leu Ser Glu Glu Gin Pro Ser Gly Asn Gly Va I Lys Lys Pro Lys Me 
115 120 125 130 

gaa ate cca gtg aca ccc aca ggc cag teg gtg ccc age tec ccc agt 729 
Glu Me Pro Va I Thr Pro Thr Gly Gin Ser Va I Pro Ser Ser Pro Ser 

135 140 145 

ate cca gga acc cca acg ctg aag atg tgg ggt acg tec cct gaa gat 777 
Me Pro Gly Thr Pro Thr Leu Lys Met Trp Gly Thr Ser Pro Glu Asp 

150 155 160 

aaa cag cag gca get etc eta cga ccc act gag gtc tac tgg gac ctg 825 
Lys Gin Gin Ala Ala Leu Leu Arg Pro Thr Glu Val Tyr Trp Asp Leu 

165 170 175 

gac ate cag acc aat get gtc ate aag cac egg ggg cct tea gag gtg 873 
Asp Me Gin Thr Asn Ala Val Me Lys His Arg Gly Pro Ser Glu Val 
180 185 190 
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ctg ccc ccg cat ccc gaa 
Leu Pro Pro His Pro Glu 
1 95 200 
aag ctt egg cag cac tat 
Lys Leu Arg Gin His Tyr 

,. 215 
gag cct cca egg gag t,et 
Glu Pro Pro Arg Glu Ser 

230 

gta gac aaa gga tct gac 
Val Asp Lys Gly Ser Asp 
245 

gtg tea cct tec atg ttt 
Val Ser Pro Ser Met Phe 
260 

tta tec cga ate aag ttc 
Leu Ser Arg I te Lys Phe 
275 280 
tat gcg gag gec gee agg 
Tyr Ala Glu Ala Ala Arg 
295 

gac agt agg aag gtg gtc 
Asp Ser Arg Lys Val Val 
310 

ctt egg aag gac cac tea 
Leu Arg Lys Asp His Ser 
325 

gag cat ctg egg agg cag 



gtg gaa ctg etc cgc tct 
Val Glu Leu Leu Arg Ser 
205 

egg gag ctg tgc cag cag 
Arg Glu Leu Cys Gin Gin 
220 

ttc aac cgc tgg atg ctg 
Phe Asn Arg Trp Met Leu 
235 

ccc ctg ttg ccc age aac 
Pro Leu Leu Pro Ser Asn 
250 

cgt gaa ate atg aac gac 
Arg Glu Me Met Asn Asp 
265 270 
egg gag gaa gec aag cgc 
Arg Glu Glu Ala Lys Arg 
285 

egg etc ate gag tec agg 
Arg Leu Me Glu Ser Arg 
300 

aaa tgg aat gtg gaa gac 
Lys Trp Asn Val Glu Asp 
315 

gee tec aag gag gac tac 
Ala Ser Lys Glu Asp Tyr 
330 

tgt ggc ccc cac gtc teg 



cag etc ate ctg 921 
Gin Leu I I e Leu 
210 

cga gag ggc att 969 
Arg Glu Gly Me 
225 

gag cgc aag gtg 1017 
Glu Arg Lys Val 
240 

tgt gaa cca gtc 1065 

Cys Glu Pro Val 

255 

att cct ate agg 1113 
I le Pro I le Arg 

ctg etc ttt aaa 1161 
Leu Leu Phe Lys 
290 

agt gca tec cct 1209 
Ser Ala Ser Pro 
305 

ace ttt age tgg 1257 
Thr Phe Ser Trp 
320 

atg gat cgc ctg 1305 

Met Asp Arg Leu 

335 

gec gca gec aag 1353 
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Glu His L u Arg Arg Gin Cys Gly Pro His Val Ser Ala Ala Ala Lys 

340 345 350 

gac tec gtg gaa ggc ate tgc agt aag ate tac cac ate tec ctg gag 1401 
Asp Ser Val Glu Gly Me Cys Ser Lys Me Tyr His Me Ser Leu Glu 
5 355 360 365 370 

tac gtc aaa egg ate cga gag aag cac ctt gee ate etc aag gaa aac 1449 
Tyr Val Lys Arg lie Arg Glu Lys His Leu Ala. lie. Leu Lys Glu Asn 

375 380 385 

aac ate tea gag gag gtg gag gee cct gag gtg gag ccc cgc eta gtg 1497 
10 Asn Me Ser Glu Glu Val Glu Ala Pro Glu Val Glu Pro Arg Leu Val 
390 395 400 

tac tgc tac cca gtc egg ctg get gtg tct gca ccg ccc atg ccc age 1545 
Tyr Cys Tyr Pro Val Arg Leu Ala Val Ser Ala Pro Pro Met Pro Ser 
405 410 415 

15 gtg gag atg cac atg gag aac aac gtg gtc tgc ate egg tat aag gga 1593 
Val Glu Met His Met Glu Asn Asn Val Val Cys Me Arg Tyr Lys Gly 

420 425 430 

gag atg gtc aag gtc age cgc aac tac ttc age aag ctg tgg etc ctt 1641 
Glu Met Val Lys Val Ser Arg Asn Tyr Phe Ser Lys Leu Trp Leu Leu 
20 435 440 445 450 

tac cgc tac age tgc att gat gac tct gee ttt gag agg ttc ctg ccc 1689 
Tyr Arg Tyr Ser Cys Me Asp Asp Ser Ala Phe Glu Arg Phe Leu Pro 

455 460 465 

egg gtc tgg tgt ctt etc cga egg tac cag atg atg ttc ggc gtg ggc 1737 
25 Arg Val Trp Cys Leu Leu Arg Arg Tyr Gin Met Met Phe Gly Val Gly 
470 475 480 

etc tac gag ggg act ggc ctg cag gga teg ctg cct gtg cat gtc ttt 1785 
Leu Tyr Glu Gly Thr Gly Leu Gin Gly Ser Leu Pro Val His Val Phe 
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485 

gag gcc etc cac cga etc 
Glu Ala Leu His Arg Leu 
500 

ccc etc aac tgc tac ttc 
Pro Leu Asn Cys Tyr Phe 
515 520 
gac ggc tac ttt ggc tec 
Asp Gly Tyr Phe Gly Ser 
535 

agt ggt tea ttt gag gcc 
Ser Gly Ser Phe Glu Ala 
550 

gcc atg gtc tct cac ttt 
Ala Met Va I Ser His Phe 
565 

ctg tec ttc ate gtg ttc 
Leu Ser Phe I le Va I Phe 
580 

gcg etc acc cgc atg gag 
Ala Leu Thr Arg Met Glu 
595 600 
ctg cct gcc ttt gag cat 
Leu Pro Ala Phe Glu His 
615 

aag aag gag gaa atg cac 
Lys Lys Glu Glu Met His 
630 



490 

ttt ggc gtc age ttc gag 
Phe Gly Va I Ser Phe Glu 
505 510 
cgc cag tac tgt tct gcc 
Arg Gin Tyr Cys Ser Ala 
525 

cgc ggg ccc tgc eta gac 
Arg Gly Pro Cys Leu Asp 
540 

aac cct ccc ttc tgc gag 
Asn Pro Pro Phe Cys Glu 
555 

gag aga ctg ctt gag age 
Glu Arg Leu Leu Glu Ser 
570 

ate cct gag tgg egg gaa 
I le Pro Glu Trp Arg Glu 
585 590 
cag age cgc ttc aaa cgc 
Gin Ser Arg Phe Lys Arg 
605 

gag tac cgc agt ggc tec 
Glu Tyr Arg Ser Gly Ser 
620 

tac aag gcc gtc cac aac 
Tyr Lys Ala Val His Asn 
635 



495 

tgc ttc gcc tea 1833 
Cys Phe Ala Ser 

ttc ccc gac aca 1881 
Phe Pro Asp Thr 
530 

ttt get cca ctg 1929 
Phe Ala Pro Leu 
545 

gag etc atg gat 1977 
Glu Leu Met Asp 
560 

tea ccg gag ccc 2025 

Ser Pro Glu Pro 

575 

ccc cca aca cca 2073 
Pro Pro Thr Pro 

cac cag ttg ate 2121 
His Gin Leu I le 
610 

cag cac ate tgc 2169 
Gin His lie Cys 
625 

acg get gtg etc 2217 
Thr Ala Val Leu 
640 
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ttc eta cag aac gac cct ggc ttt gec aag tgg gcg ccg acg cct gaa 2265 
Phe Leu Gin Asn Asp Pro Gly Phe Ala Lys Trp Ala Pro Thr Pro Glu 

645 650 655 

egg ctg cag gag ctg agt get gec tac egg cag tea ggc cgc age cac 2313 
5 Arg Leu Gin Glu Leu Ser Ala Ala Tyr Arg Gin Ser Gly Arg Ser His 
660 , . f 665 670 

age tct ggt tct tec tea teg tec tec teg gag gec aag gac egg gac 2361 
Ser Ser Gly Ser Ser Ser Ser Ser Ser Ser Glu Ala Lys Asp Arg Asp 
675 680 685 690 

10 teg ggc cgt gag cag ggt cct age cgc gag cct cac ccc act taa 2406 
Ser Gly Arg Glu Gin Gly Pro Ser Arg Glu Pro His Pro Thr 

695 700 705 

catatcctgc ggggaggagg agccccaggg gtgetagtet ggactgctgg gactcgggcc 2466 
cctggggcct cagagggacc ccggctgcca ctgacatatg aagattatgg ttctgecagg 2526 

15 gctcccctcc ctgcctgtcc ccaagtcctc acctcaaact ccctccaagt cccatgtata 2586 
taggtcctga tgccttccca accccgcccc tcaccctgtt gccaccttgt ttcatttgta 2646 
aaaggaaata cagaaacccc ccc 2669 
<210> 4 
<211> 26 

20 <212> DNA 

<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
<400> 4 

25 ccgaattcat ggecaatgag aatcac 26 
<210> 5 
<211> 26 
<212> DNA 
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<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
<400> 5 

5 ccgtcgactt aagtggggtg aggctc 26 
<210> 6 
<211> 33 
<212> DNA 

<213> Artificial sequence 
10 <220> 

<213> Synthesized oligonucleotide 
<400> 6 

cgaggatccg ttcaggacct cccagaggacg eta 33 
<210> 7 
15 <211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
20 <400> 7 

cgagaattcc gaaatcacat cgtgctgccc cag 33 
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